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Preparing the hull (Step 1) : 
 

- Close RhinoParametrics to use plain non-

parametric commands, and not attribute 

parametric properties to the objects about to be 

created 

 

- Create a hull using Orca3D 

 

- Keep the hull and the transom surfaces, discard the deck 

which will not be used in this example 

 

- Join the surfaces to later obtain decks in one operation 

 

- Re-open RhinoParametrics 

 

- Create a point at the Cartesian origin (0, 0, 0) 

 

 
 

- Create a Container called “Hull” (“carène” in French) 

 

- Link the hull + transom joined surface to RhinoParametrics 

 

Use Rhino and other plug-ins in  

freely.. 

 

Work with any Rhino object, 

parametric or not, parametrically or 

not. 
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Preparing the coordinate axes system  (Step 2) : 
 

- Set the project node to “Active Container” 

 

- Create a Container and name it “System” (“système” in French) 

 

- Crate a point at aft extremity of the hull 

 

- Define a linear dimensions between the origin and the point just created 

 

 
 

- Create a point at some negative-Z location below the origin (can be anywhere, this will be our main 

reference point) 

 

- Create a relative point in X, using the Cartesian origin and the opposite end of the linear dimension line 

 

- Create a line between the Cartesian origin and the relative point just created, and name it “X-axis” (“Axe 

X” in French) 

 

- Repeat the same steps to create a Z-axis 

line 

o Vertical linear dimension 

o Relative point 

o “Z-axis” line 

 

 

We have created a custom, arbitrary set of axes 

related to the hull’s overall dimensions. 

If the hull where to be modified, our custom 

axes will be updated accordingly. 

 

New objects will then be collected 

under the "project" node 

Use Rhino’s Point command.  Clicking 

on the hull surface will automatically 

generate "point on vertex" 
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Creating the first deck  (Step 3) : 
 

- Set the project node to be the Active Container 

 

- Create a Container named “Decks” (“Ponts” in French)  

 

- Create a second container named “Deck 1” (“Pont 1” in French) 

 

- Create a “Point on Curve” on the Z-axis line 

 

- Create a horizontal, planar plate using the Point on Curve just created 

 

- Intersect the plate and the hull 

 

- Create 2 more Points on Curve along the intersection curve 

o Edit the points to locate them exactly at the beginning and at the end of the curve (respectively 

“zero distance from the start”, and “zero distance from the end”) 

o If the intersection curve were to change, this ensures that the points will always remain placed at 

the extremities of the intersection curve itself. 

 

- Create a line between the two Points on Curve just created at the extremities of the intersection curve. 

 

- Create a Fill surface between the intersection curve and the line joining its ends just created. 

 

 

Using the Rhino Point command click 

on a line or on a curve to automatically 

create a “Point on Curve”  
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Duplicating the deck (Step 4) :  

 

- Set the Deck Container to active 

 

- Duplicate the Deck 1 container inside the Deck container 

 

- Rename the container just created (the copy of the Deck 1 container) Deck 2 

 

- Develop the tree 

 

- Select the first point in the Deck 2 container branch of the tree (this is a copy of the Point on Curve we 

used to define the Z location of the first deck along our custom Z-axis, it now relates only to Deck 2) 

 

- Move this point along the Z-axis line: the deck moves and is reshaped accordingly 

 

 
 

Repeat the steps above to create additional decks. 

 

 

It is simple to copy one or more objects: 

- Select the object(s) to be copied 

- Keeping the Alt key pressed, drag & 

drop the selected object(s) to the 

desired destination node 
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Creating the first section (Step 5) : 
 

- Set the Project node to “Active Container” 

 

- Create a container named “Sections” 

 

- Create another container, named “Section 1” 

 

- Create a Point on Curve on the X-axis 

 

- Create a planar plate in the y-z plane 

 

- Intersect the plate and the hull 

 

- Intersect the plate and the decks 

 

 

Creating the lower bulkhead  
 

- Create 2 Points on Curve at: 

o The centreline extremity of the plate / hull intersection curve 

o The centreline extremity of plate / lower deck intersection curve 

 

- Create a line between these points 

 

- Trim the plate / hull intersection curve at the deck’s edge 

 

- Create a Fill surface using: 

o The trimmed plate / hull intersection line 

o The vertical line connecting the centreline extremities of the plate / hull and plate / lower deck 

intersection lines 

o The plate / lower deck intersection line 

 

Using Rhino’s Point command and 

clicking on a line or curve will 

automatically create a Point on Curve 

Rhino requires the contours of a surface 

to be defined exactly 

Make sure the Points on Curve are 

located at exactly 0 distance from the 

curves’ ends, to ensure that they will 

remain at the curves’ ends if the curves 

are modified. 
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Creating the upper bulkhead 

 

- Set Ortho-on in Rhino 

 

- Create a line using the Rhino command, this will define the intial location of the upper bulkhead's inboard 

edge.  RhinoParametrics automatically defines a linear dimension. 

 

This dimension will be now used to position the upper bulkhead's inboard edge. 

 

- Create a Point on Curve on the on the plate / upper deck intersection curve 

o Select the dimension as the location of this point on curve 

 

- Create a second point on curve on the mid deck (along the plate /mid deck intersection curve) 

o Duplicate the first point on curve 

o Select the other intersection as a parameter 

 

- Crate a line between the two points. 

When Ortho-on is set, RhinoParametrics 

automatically creates dimensions 

between points wherever possible.  The 

dimensions are then used to 

automatically define Relative Points 
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- Trim the curves as follows: 

o Plate / upper deck intersection: at the point on curve 

o Plate / mid deck intersection: at the point on curve 

o Plate / hull intersection: at the upper and mid decks 

 

- Create the bulkhead using the Surface, Fill command 
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Creating the verti cal stiffeners on the lower bulkhead:  
 

CrÅÁÔÉÎÇ ÔÈÅ ÓÔÉÆÆÅÎÅÒȭÓ ÐÒÏÆÉÌÅ ÃÒÏÓÓ-section  (Step 6) 
 

Using Rhino commands, create 2 profile sections (a T and a U) of arbitrary 

dimensions.  

- Set the project to active container 

 

- Create a container named “Scantlings” (“ Section Echantillonnage”in 

French) 

 

- Set a Top view 

 

- Create a container named “Section 1” 

 

- Draw a T section 

 

- Create a Point on Edge in the middle of the lower edge of the profile.  This reference point will be used to 

derive other shapes from this one. 

 

 
 

 

- Scale the section: 

o Use the “Point & Scale XYZ” option 

o Select the section’s polyline 

o Select the point 

o In the Options tab, specify a global scale 

factor of 0.5 

o Rename the new object “T” 

 

Use the Relative option, and place the 

point at a distance of 0.5, which 

corresponds to the mid-point of the 

selected curve. 
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- Repeat the same steps to create a “U” section: 

o Activate the Scantlings container 

o Create the “Section U” container 

o Draw the section 

o Define the reference point 

o Create a new section using the Point & Scale XYZ command 

 

 

 



RhinoParametrics 
 

 
RhinoParametrics Tutorial 
Naval Architecture - Creating reinforced plate structure: decks, frames, bulkheads, etc.  12 

 

Creating a ÓÔÉÆÆÅÎÅÒ ÂÙ ÅØÔÒÕÄÉÎÇ ÔÈÅ ÐÒÏÆÉÌÅÓȭ ÃÒÏÓÓ ÓÅÃÔÉÏÎÓ (Step 7) 
 

- Activate the Project node 

 

- Move to the right view 

 

- Set Ortho-on, create a dimension to define the spacing between stiffeners 

 

- Activate Section 1 

 

- Move to the Perspective view of Section 1 

 

- Create a container named Stiffeners 

 

- Create a container named Stiffener 1 

 

- Create a Point on Curve along the top edge of the lower bulkhead 

o Select the dimension to define the location of the point along the curve 

o Rename the point “Stiffener 1 origin” 

 

The stiffeners will run from the top edge to the bottom edge of the bulkhead, but will stop short of the hull.  To 

ensure that the stiffener remains so defined, the stiffener traces will be drawn to a point below (outside) the hull. 

- Create a Point relative in Z 

o Select the Point on curve as the reference location 

o Select the vertical dimension on the Z-axis to define the relative distance 

 

- Create a line between the two points 



RhinoParametrics 
 

 
RhinoParametrics Tutorial 
Naval Architecture - Creating reinforced plate structure: decks, frames, bulkheads, etc.  13 

 

- Create a point at the intersection between the vertical line just created and the hull section 

 

- Create a Point on curve along the vertical line 

o Select the vertical line 

o Select the intersection point between stiffener trace and hull section created as the start point 

o Offset it by a desired distance so that the stiffener does not touch the hull plating (ex. 25mm) 

 

- Trim the curve to define the first stiffener trace: 

o Select the vertical line 

o Select the point at the top of the bulkhead 

 

- Create the profile by extruding a section along the stiffener trace: 

o Select the stiffener’s trace 

o Select the T section 
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Assigning properties to RhinoParametrics objects  
 

Before creating new stiffeners from the first one, add Orca3D weight properties to it. 

RhinoParametrics supports the adding of properties to objects by other plug-ins, and will preserve these 

properties during edit operations (move, copy, scale, etc.).  It is therefore preferable to add properties to objects 

before editing them (duplicating / copying, arraying, moving, etc.) 

For example, let us assign Orca3D material properties (weight and cost) to the plate and stiffener objects. 

 

Select the Orca3D command Assign Weight/Cost Properties 

 

Select the plate objects, then select the material to be assigned.   If no materials are present, create a new 

material. 

 

Repeat the same steps to assign Orca3D material properties to the stiffeners.
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Create new stiffeners from the first one (Step 8) 
 

- Activate the Stiffeners container 

 

- Duplicate the Stiffener 1 container inside the Stiffeners container, and name this copy Stiffener 2 

 

- Develop the Stiffener 1 tree, and rename the first Point on curve “Stiffener 1 origin” 

o Chose the option Point 

o Select the Stiffener 1 origin point 

o The new location is shown 

 

 

- The stiffener has been duplicated using the pre-defined stiffener spacing value 

- Rename the point “Stiffener 2 origin” 

The T is very large, so make it smaller by specifying a smaller scale factor 
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Dupli cating 2 stiffeners at once (Step 9) 
 

- Select the containers Stiffener 1 and Stiffener 2 

 

- Duplicate them inside the Stiffeners container 

 

- Of the two new containers, select the one closest to centreline, and rename the new containers Stiffener 

3 and Stiffener 4 

 

The position of the copies in the in the 

tree depends on the selection sequence 

of the originals 

 

In the screen copy to the right, the 

container closest to centreline is the 

second one in the tree. 

 

 

- Edit the first Point on Curve (Stiffener 1 origin) of Stiffener 3 

o Chose the option Point 

o Select the first Point on Curve (Stiffener 2 origin) of Stiffener 2 
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Ĕ The 2 stiffeners have been moved to the specified new location 

 

 

 

To change the spacing between stiffeners, edit the dimension we used to define this distance: 

 

 

Double-click on the dimension to edit it. 
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Dupli cating the profiles to another longitudinal location (Step 10)  
 

- Activate the Stiffeners container 

 

- Duplicate the Section 1 container inside Sections, and rename the copy Section 2. 

 

- Select the first point in the container 

 

- Move it along the X-axis curve 
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- Repeat this step to create new bulkheads and stiffeners 

 

It is of course possible to modify any object.  For example, change the width of the upper bulkheads. 
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Replacing the hull (Step 11)  : 
 

- Activate the Hull container 

 

- Close RhinoParametrics 

 

- Import or create a new hull 

 

- Join surfaces as needed to obtain single hull and transom surface 

 

- Restart RhinoParametrics 

 

- Link the non-parametric hull object to RhinoParametrics 

 

- Replace Hull 1 with Hull 2 using the Use the Replace command: 

o Select Hull 1 

o All the objects defined by Hull 1 are automatically selected 

o Select Hull 2 as the replacing object 
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Executing the Replace command recreated all the objects related to Hull 1 but this time using Hull 2: 

 

Objects can be moved (they will be recomputed as appropriate) by simply moving their location reference point: 

slide the bulkhead and deck points.  Of course, also the stiffeners can be re-spaced, by just changing the value of 

the dimension used to specify their spacing originally. 
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Replace can also be used to change the scantling of the desired stiffeners, for example replace Ts with Us: 

 

 

 

Finally, note that object properties, such as Orca3D materials, have been preserved throughout the various 

editing operations, including duplication / copy. 


